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ABSTRACT 

PROBLEM TO BE SOLVED: To lower costs of a capacitive load drive device such 
as an AC drive PDP or the like and contrive to operate at a high speed. 

SOLUTION: A high voltage output buffer circuit is constituted by a CMOS 
circuit composed of a both-side sub-gate poly-SiTFT, and also the both-side 
sub-gate structural TFT is provided together with a drain electrode 6 with 
respect to a gate electrode 2 and each of sub-gate electrodes 7, 8 in a 
direction of a source electrode 5, and the length LS2 of a channel formed 
by the sub-gate electrode 8 located on a side of the source electrode 5 out 
of the sub-gate electrodes 7, 8 is set shorter than a length LSI of a 
channel formed by the sub-gate electrode 7 located on a side of the drain 
electrode 6. 
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7>iSX? (TFT) Pft>M»ih7> 

>^x^ (ptft) ©7-x««ttS*tt«m*H::8M* 

£tt. Nft>M»Ih7>yX^ (NT FT) COV 

-x«ffi«fsm^«iiiiiic}g^$n. mep t f Tstf 

MENT FT© H V-i >«a*ftac««LfclUB*# 

#MSyU3> (p-S i) I<h, MEp-S ig©- 

MEp-S i lOffi 10 
MfcJMSLfcFlH' MEp-S il± 

"T*« 1 ilT F TtC i-SMEElSSch, 
(IWB*I*»5'U3> (P-S i) It. MEp-S II 
O— *C»«LfcV-X«^F««Ji4:. MEp-S i JB 
(DtoSjgfCj&fifcUfch'U'-f >fiiPF*64&Jl<*:, MEp-S i 
B-LCSg 1 W»M*^bTKW6*i«:Ji 1 h«& 
t, (HME^ y-h«a«fc WE >«*«*»£© 
m -KB L SB 2 fg« JH * * L T tt It 6 txfclfl 2 y- h « 
S&. 8913^ 1 y- hma<hMEV-XfiipFSe*!>Jf <h© 20 

m icet^ lmesh 2 ifg^g utk w s nfcsg 3 y- 

h ma i € £ SIS 2 T F T K <fc -3 MEIhISS i: £^ 

mesb 2 y- Fma&tfSii 3 y- hmaKAW tx^ee 
c^*js2] i»EiB2y-H«tmaBJB3y-h« 

imxma] MENTFToaffaa*2y-hfi«Rtx 
WE»3y-h«s*jas«fifis««KSf«L, wept 
FToffigi 2 y- hiitiEl 3 y- F«a£<sm 

ffittMMT fcttttLfcC£*#*if SI*** 1 Ett 

[»5R^4] P5P^>*;PRtfNrPv>*JU©j¥ieiF 
7>-/X^ (TFT) £*TU PfY>WiIh7> 
yX^ (PTFT) W7-=^X«attifiSm©«iJ«iKirSi^" - 
$tl. N^--y>^;i'SilKh^>^X^ (NT F T) ©7 40 
-X««tt««ffiffl«»lC»«S*l. MEPTFTRtf 

went f too f k ^mas^atttttbfciatt** 

^^^i>'Ja> (p-S i) Si, MSp-S id©- 
*K#l«LfcV-.Xfl(T*64fcJi£, MEp -S i S©<iil 
ffliZ&f&Ltz F U-f XW^F^Bt, MEp-S iHJL 

fcmi^s^^uT^it^tifc^iy-hmat. m 
Em 1 y- Ktiiita f u-r >«5F«*Bt©wtfir 
m u as 2 «g it* * a- l t k e n & sb 2 y - h m a <t . 

MESS 1 y- h*«tlWEV-X«^«*»i©|HH=«l[ 50 



«Li»Eai2i6aji^LTa2W6nfcas3y- hmm 

t^Wt^SB 2 J8jfiTFTtC«fcSMElHl8§<!: 
l»EJIS3y-h«SCJ;0WEp-S i Ji + fcUBjfcaft 

s^v^>»KDfts*. MESB2y- hmaictoMtBp 

- s i Ji+ir^j&sns^^©^ «kt> &js< u 

[«*js5] mE«2y— h*«twE*3y-h* 

4 E»©t5JBI¥*gfc:f£e. 
C»** 6 3 MBNT F TOiEJB 2 HSRtf 

mess 3 y— bnm*&n&wnmizmmi'. mept 
ft ©mess 2 y- nit»ES3y- hmassm 

fi«««SB^ b & £ t ^«*JS 4 IB® 

[ft*JS7] P^>*;i^#.tfN^>*,>l/©5g$lh 
7>-^X^ (TFT) £#U Pfr>^»Kh7> 
S?X* (PTFT) OV-XtI»mttAtfil:SlflE 
£*U N^-v>3UHIMBh7>^X^ (NTFT) OV 

— X«*tt««ffi««KK:»tt£ft, WBPTFTRtf 
WENT F T© F U"f >*«**atC««Lfc@B*^- 

*e§y'j3> (p-S i) /It. MEp-S 

mz&i$Ltiv-* m^mmm t. , mep-s iji©^ 

aCf^UfcHK^JEftli:. MEp-S i S± 

T-SSB 1 iilT FT tiSMEIUKt. 
iE^SyUn> (p-Si ) it, MEp-S ii 
©-*»'»«Uft:V-Xfi!l^*fi«jJit. MEP-S ii 
©«!*K#J«LfcHU-r MEp-S i 

Ji±fclC»l<^IHa£«B2t^«(k*#l,TKt*&n 

/csg4y- Mst, MESB 4 y- h «a <h ME F K 

>ffliJ^M#»e t <Dm \Z&m. LSg 3 **UTRtt <=> 

tifcs«5y-Nma<t. MESS4y-hsatMEy- 

XffliJ^FMt)® i OMCffiB LMESS 3 LTIS 
tt ^ tifcsg 6 y- h «& t 3 Sg 3 « it T F T K «fc 
^ME@S§<fc?r$^, 

»E*6y-MIi:J:i)WEp-S i g4>Jc^^4a 
S^^^;K7)g$*. MESS 5 y— h€aic«kOMEp 
-S ii + (C^fig$nS5 : -^^JK^fi$<i;0fcM<L. 

mess 5 y- hma&tfsg6 y- hnmizju yxntz 
iwmT%8i MESg5y-h«atMESB6y-hm 

7 E«©*l8l¥£#gEe. 
C»*3H9 3 MENTFT©MES65y-h«a&at 
»EJB6y— h««*SS«ffiftl««lC««U. MEPT 

f t ©mess 5 y- hsatMESge y- h«a^<s« 
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b7>i?Xi? (TFT) ^L, Pfr>*)VnmV7 

>isx? (ptft) <nv-xmmte&mi<Lmnwiz&; 

MZtl, N=?->r>*)VmWkh7>~JX.5> (NT F T) CO 
V-X««tt«««fcflS«SK:*tt;£n. P T F TS 
O^mJfflNT FT® H U"f UfcElKS 

^S>"J3> (p-S i) g£. Hilfap-S igco— 

sBKjBrtbfcy-xfli^FiettJit, mrtap-s igcofin 

JBfc«*t,fc K l^-f >M?tt«M&. ifttap-Sigi 10 
K*llftlWi*^UT»W6tifclBiy- HSt4t 
■T*» 1 *£i§T F TlC^SjWfaiHlSSt . 
^1->U3> (p-S i ) g<h. ffitBp-S i BCD— 

iBK»*SUfcy-xfij^tt«jJit. mrl2p-s iici 

*BK»fiKUfcKU"f ><l'PFM#lg£. Miap-S ill 
GDI 1 y- !*««<!: BINE h* U-f >«3Flie«JitOMKfi 

§bWSam2ife»JiSr^LT^^^tlfc^3y- hSl 20 
<b 2 #li£ T F T IZ «fc 5 huI2@8S <h . 
WIB^iBftvU3> (p-S i) Si. Mffip-S ig 
0— J|fcJMKlsfcy--XfttFM4M&. MI2p-S if 
QliUICJgJ&LfcFl'-f >M?tGfM&. 9frf2p-Si 
g±lcgl 1 *6»gRtf?fS 2 *gig:g i £5> LTl£tt £tlfc 

e.tifc^6y- hms<h^wr^^3i«jiTFT(cj:^ 30 
s^v^KBitas, H9ta^2y-hmsicj;DWfap 

- S i B+fc»j«S*l-5^* J: K) fcM< l*. 
MfBSfl2y- h*«Rtf*3y-h««Ky'C'f 7X1E 

Mia^6y-hm»c<towfap-s i g+t^f&^n 
s^v^kdsss, mmm5 7-hnmiz£<ommp 

wtam 5 y- bnm&zfm 6 y- h««KtecDA-f rx 40 

[«*isii] wt2^2y-h*siwiam3y-h 
ticftaoA'f TxmjE^ensoL. Mta^5y-h« 

1. 

[1***12] wtaNTFT©sfria^2y-h««isc 
tf(WEJB3y-h*«*!(s*ffiffl*«ic«ttu. Mtap 
TFTofiifasss2y-hm®<hMf2Sg3y-hm<s£<£ 

«tt«*iWHFfc»«!L. «ENTFT©lWHB»5y- 50 
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hmtiRtf HUtassi 6 y- hnm&ftn&Mnmiz&m 

U *HBPTFT(Z>illjrBJS5y- hHffii:SillS^6y- 

w*js i o ta®co»M^^^B„ 
[ff*3Si3] p^r >^^r^*n^-v>^;kd^ 
h7>yX^ (TFT) €fL. Pft>^»lt-7 
>v>X* (PTFT) ©y-X«attK«ifi[fl«*jRC» 
N^^>^JU»Mh5>> ? X^ (NT FT) CO 
V-X«*tte«fiC«*«lC»«l5*n, WfBPTFTR 

tftfjtaNT f tco h u-f >mm&&m\ztgmi,iz®&& 

^M->Un> (p-S i) mt. MiZp-S i gco— 
fl8K:»fi6L.fcy-x«i^tt«Jit. Sfrtap-s 
W:il*Lfci«K >HI?M«II^, WlBp-S il± 

izmimmmzn-VTWii-tztitzm ly-Mgt, 
tasg i y- MitiE k u-f >m^mmmii<Dmz^L 

mmm i y- bnmt.m&v-*mp£m<tomtL<Dm\z®. 
m but 3 *gig:g v xmt % tifc%i 6 y- t * 

#T 4 $tit T F T IZ J: Z> Htffa@gg£^. 

MW&§>r-vmM\z£. osatep-s im'pizm^n 
s^**^©^*. m^2y-hmmiz^r,miv 

-S i g'ftwfl^fiK^tl-S^-V^JKOgcf «fc 0 t>3@< L. 
WIB^2y- h^®5.^6y-h«M(CA''fTXmjE 

[»** i 4 ] mrtaiii 2 y- h mmt mmm 6 y- h 
nm\z#im<nrt-i tx^ee^^p-t-s c t zftrnti-rz 

[«*3ii 5] iKtaNTFTcDiifrfesss2y— bn®R 

^«HB*6y-h««***tt«««fc«s«L. MGP 
TFT CDjtfFfaffl 2y-h*Si:HtlfBm6y-h*S^ig 
Sfi:fi'J€i^iS^ : lC^Lfeil<i:^itfSi[ < i:-r-5«**l 3 

[»*3gi6] Sfrfa^i«igTFT(Dfisa^iy-h 

ffjtay-xfiij^M^ig, wimbis-om^m.® 
i, rz*. wtap-s igt*«-fe^yT^i*>«ig^u 

^>cii*#®fr-5«*JHK 7. l ocou-rtiA^rta 

[58^coi¥iNB^ift^] 
[0 0 0 1] 

sl, ^ic^isiftsy^xvy^xyK (wtpd 
f x y w x y ^^iBSb-r s co icffl ^ ^, 

[0 0 0 2] 

[fiejfcco&fls] ssay^-xyu-f, pdp. Jb&wtE 
Li^t777 h/^;uy^xyu"T*tgt^iftco<t>i; 
WSLTt/^. ifi¥T«#icPDPco^:Bf®<b^3i*-. 
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4 0. 5 0-f >9-L^-oit. CRTT'te&ffimz^m 

•5. VfrVtzWo — #T-te, CRT«rtfc^.T*fc'*fc*S 

Mt###SnT^£(D#*ttT'<&-5. 
[0 0 0 3] P D P iCttV h U 9 xttC«3t-t;i/*«E5>J 

SBBlilS! P D P <0^*JPRtf *©»»Bg8Sfca-©*l«S 
Sl/fcyo-v PDP/W2 1(1 kxn 
*©f-^tI2 2 S»«bfc*f5X«t. 

0 S BM6S nt is 0. I»H»*6**tP 
DPA**JU2 lfcM£»ttft#4:&D. CO^»(C^SileI 

6 ns ia««ti«f ico*4S[«*«ff fen 

«. cn#X«ttftffl£l*tfn*FJren?*S. kxn* 
CO^-^mS 2 2 ICttx— 9 5a~2 5k© 

ffl7W?Dl~DknjW&$£nTte9, LXm*®^ 
Sfg2 3C«^3tK7-TA*2 6 A~2 6 LCDffiTjig^ 
Sl~SLm«tS^nTV>5. LXm*ffl» 

S^I:ftH7-fA2 6 A~2 6 LOtlAAWCtt 30 
HjSL&HWttX'f •y? 1 <&^UT*i}f/'?^X^^2 7 
*««l*SnTVi*. EUiCDjtEfcCl&^T. "T—9 K5-f 
A*2 5 a~2 5 kWilf h'7'fA2 6 A~2 6 LliK 

c i cfcsn-ct**. 

[0 0 0 4] PDPT«H^CD*P4IS^SrfTOfeJ6 

LTI^S. 01211 0 1 0 (r^-TPD PS-gCcD 1 -tj-T" 
7 H»IMfc*}W*«»»»H-C**. ft-f 

mXM. H7 <f A* 2 6 A~2 6 L &^tfl S 
l~SLml:Mlt£f/^XlI^ ({gitSVs-Vb = 40 

-8 0 — 9 0V) ^jffl&Epjjo^n cntc^aabT^ 

— ^ K7-f A*2 5 a~2 5 kA^^-^^llD 1 ~D k 
CftCi 0 ^f-^lS 2 2 tgJRtfSglC&SitSE 
TC0^SS<12 3 ^STS 9 PDP/WP2 

1 cD^xw-tr^fc^m-^^^jisn?),, c:<o 
vdd (= 6o~8o v) mffcn.tiLmnw v s s raw 
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[0005] *icii6i*jwwett, *6«mwx«£«2 7 

-H-X (Mmv c-Vss=-160~-180V) £EP 
ftn-T-So tTO^SiS2 3J-MLTti^3EH^ 

-fA2 6 A~2 6 L©*BA**^l::8M*SnT^*H 
Sl&«X-f s/^£iWUI/X5g£#§2 7ffli)(C^0 

-5. fib, j£fifHI2 3{C^IJlD-r^)«ftJ$A^7«*ft^m 
12 4fcffJo^S*n£ttjfitett<&*>©T?**. CO* 
}#«BW»C*5^Xtt, »iiffiraT^-^mi$2 2(rVdd 

u^cDm^m^^^.ntc-tJKD^mm^zLx 

[0 0 0 6] *«tC^«St«^r H 1T«. ^MSMfW 
X. R^«t4!c^*/i;i'X*^TCC»^m^2 3. 3: 
TO«tJt*S 2 4 CBlJlO-r^ d «fctC<fc 0 . &±MZ&& 

[0007] ±m<D-me>mmz$>^x. ^-9mm 
2 2 izmu-f^zmmmmtm 1 0 {t^-r^H©^^ 

£DAT l—DATkCODv'-y^ll^tLT^— ^ h*7 
-f A'2 5 a~2 5 k{CA7J^n-5. 
[0 0 0 8] mi lit. £7—9 K^-fA'2 5 a~2 5 

n¥y b~>y b\/z/7,9 2 8tt7n7?/^XCLKl: 
H«LT. ^1-a5^e»A73$nfc->UT;P«*{f^DAT 
k*m#iWLK)&A,X. A^WJMs^fQ l~Qnl;fit 
■5. n h7->f 2 9 ucne.©A7i/;n^Q 1 ~ 
Qn^SOi^A/fii:. @12l;SLfcl~LmO^S 
A^X(Cl^»!L.fc7>y5 L «%L EOJ"f 3 >^/l7 U- 
;Ma^S l~Sn^- 9-i S >^T-ffi7j-f -5. CCi 
T-T'MS^n^>«^ttlgitl^3. 3~5 Vigg?<D{g®EE 

n -7 >y 7 fa -5. *i;^;i/->7^3 0H a^u- 
;Hf ^ Sl~Sn£60~80 V&>±<DMm& feOitSU 

77 T 3 1 {*,- V^U-> 7 ^ 3 O ©m77<S^€7C#/j;m = 

[0 0 0 9] «±»PDPcD«fig&^iilf^(C*3^T. g 
ifi»5 0-f >^^7Xi«ffi«i*7-©tt«|-Ctt*^li^ 
SC/OU 3 6 5 X 7 6 8 <t&0. T^-^mffiSiCtSR G B 3 

&-&ff-T-4 o 9 s^tc&jg-r So -aswcffiffl^nxvi 

Sr-^ K^'f/tl CRLK^SEK^-f A* I CWti}73^ 
^«4 0~9 6ffl7JX$>-5^e», f-^h'7i'/UC© 

mmmmt4 3~i o 2m^mz^. $^tc. 
iPDpm ^ H7-r/N*^gB(ctett-5*^<i^<o 
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^Tf-^fl2 2^PDP/U;i/2 1 ©±T#ft<7><£ 
<DT 2»fiJLT^n^ : n±T(c5l$tti LTS'J^r 
*3tjS;4>, 2£l2M3*K:±TK:3l*ttll, 
T8y*Kigirr*;S3t£}$£*-<hT'. K5K /TO«<D» 
fPWiftBcSrTWfcO. &»Affi<Mifl*LT^*. L*> 
U C©£5&:#3££lf o7c*§^t::te. t*-* r ; 7'rA* 
I C©teffi{l»«£S»;:«**;i<h£:fc9, ^£©PD 

h*7-f A I CCD&=ix Hfc3&J#*?l=aB£SMBi& 10 

[0 0 10] ^CT, ilLitf-i'H^'fAICCf 

fcS^ffitCMLTHigliJIMOS FET£lUg§K:ffl^T 
^S. A^Wtdte. LDD (Lightly Dope 
d Drain) mm^ZTy- MUflW***/ &n*. 

c: n e t> k k fc mmmm & t> oiiss 

m#£ig*nL,£:5 tt^feWT**. 01511 LDD 

mmmamu osFET^intcMos-f > a*— ^ a 

»£*MSU 01 lrtO(i)M7 7r 3 1 £ttir>fcM€ 
mTMffim-Z&Z, -E-WSitlgro— «RJt LT«. s-r 

1 4 ±\zTm^ ^y&xiz^o n^x;H 

6. Rtf K l/-f >fl«i4* Nfi)fiSK7M«M 1 7 , 

pw&m&Tmvomi szm'AMi&T&o ^©&, y^ 

KglfclBI 1 5 £J&fiJtf*,, NffiiJ^-h«S2 
aRcXP<&jy-r-SH2 bS»«bT*6. y-X®i§E 
fttffi^y-i tf— F^ftfiV-^MnaTNUa a, 30 

« k . 7 ;p s #©&jb?$bi*> 6 & * n ma y - x«s 9 

a. Pfflijy-xmS9 b. TkTf H l"f >®8i 1 0 £Jgfi& 
-f*. «±©SS!igXS(C<fcO, iSffitBEMOS FET^ffl 

fjYXi'PRtttSPRtftS. Lrt>U ^©b'^-f 
A I CT«flS«JEPv y^lHlSSfflMOS 
fo±lzBl&VfzK> . 2 II 7^ Sfi2i^tr«fc 0 F*g 3B|nJSS©& 
SftU-f TO h£ff ■5©**— )IS:WT-ab*^6, ±fB0iJ©§2 40 
igIf§K i &B&-7X?PRg:l:t4>&< tt> 1 0 PRJW± 
£&*. 

[0 0 11] <hd*T, *#Stt3fcK»'Cfcr J 9'fM'I 

cic*f-r*©ax h<t&Jk\zmz.z>tcif><D— oo^mt 

bt, ^ft->U3> (OTP o 1 y-S i iBSt") 
6^£*Sftth7>> ? X3' (Thin Film Tra 
n s i s t o r.trFTFTtBTT) *ffll>Tr-^H 

^-f a* i c&mm-rzfzitxnmvizmteTmrc.. jjuttj© 

P o 1 y-S i mm\*l 0 OCCiSif^Sigyn 
*XM^©i^Tffi*l*T*:£?£#5E#T. ^-©J:5&& 50 
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ft (3 ffl 7L * J: -5 ts. WSM^t t L- T & ffl fr 
tc. LfrL, ifi^T1i5 0 OtHT^yntXMri 
fcvimU. ^tX$>Z>&&p o 1 y-S i »«3ft»3E«£fca: 

XS6«©nx KS«^pIfii-l?**. -e-roSjg^n 

-fe X tefgtJI^ 1" X y U-f Kffl H * #11 ij 3 > T F T 

*«tclt^T*ffi«©*t£;W£fflTi**fcse>, 
^j£(-<t*»itnx Nfgi^feoiBgT***. ^AW 
xi|#^^&?)^xmn^^#^c«^ftT'^4S^B8^fc^i^T'^i5p a p© 
mipo i y-s i mmfimznz&oizuo. tf 

TtLT<D^»g! ! b^:*I{C|nI±bT^T^*. Sf,C, 

vtz7v7-T-y7mmzm*mz&$ii,ti.\,K z.n\t. 

m\Zy=-$ K^-f A©«fc-5&iSWEE I C K to T«*i* 

3 teases. PDPof-^H7-fA*ici:tLt, 

poly-SiTFTSffl ^fcllfSftgfffl jgffl bJ 

mmzmtfrnvT^tc. 

[0 0 12] K5"fAI C€r*^-T*fCH 5fetC 

iiiBffiT FTWiWJtLTtWir- h^itT F T*t 
ftlliTi ao-Yuan Huang?,l;J;o 
T(TA SimplerlOO-V Polysil 
icon TFT with ImprovedTur 
n— Characteristics] , IEEE 
E 1 ec t ronDev i ce Letters, vo 
1. 11, No. 6, June, 1990) izm&Zft 

th*. mi 7 \t'<£&cD-*)-zry-hmigT ft (Dmmm 
T'&z. mm&mifc±\z poiy-siii tmmzti 

TiJO, ^T*}\smmtt£Z>. poly-Sillll; 

«, ^iy-hife^si 2^LTy-hti2*?fES 
^nr^* 0 7 , -h*®2 Jiictt$6^^2^-h^ 

*»»riE*nTV»*. #«/£ICj;*-tfyy-h«igTFT 
«y-hm@2Ttr^Be$n*TFTi:. I2y-hf 
« 7 TI:M$tl5TF T iSfcWftlfcL-fcfeO.fciSwS: 
TCl<h^T#*„ y-hfi2t«2y-MI 
7 £\tffiM>\Z-*-n-7 -y7L.X^Z>* po 1 y-S i 

ai©-5^. cine. 2^>©y- hnMTizitLWtzmm 
it j > h-y-c, ^<Dffii%mz\tv-xm^mv>)m3%. 
tfKK >«3F*6«a 4 *«3nx^s. y-hm^ 

2 JrSJDPf *y- h^ffi V g £^{r:£-fcr& CI t (Cj: 0 T 
FT<7>*>/*7fliiJiW£rTO. ^2y-hfg7 
IZltffilZnjEn^ TX^EEV f p^91)tlD-r*C<i:tC<t 
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[0 0 13] El 8 h#fi£TFT£ffl 
WCMOS-f >/t~^BK««dgL«:M2:LT«ft(SF 
nT^SlHlK0T*5. PTFT3 5StfNTFT3 6 10 

^ti-envssRtfvddSfi: 
&y- nii:iivdd-v s s ©jns£*rr-5y- h 

/N'JPX^JEVg^^jHI-rsCli:('<fcO. -f >A*-*IhIBS 
OitSTjVo U t <OlfcS4ttB&(M«f-r«. &*5. 
PTFT3 5 RtXNT F T 3 6 CDg-y— 
gIl/T*5A«, <&~F b fe C tlKEje-r -5 -i^tefc: < S 

y-h«ffiO*«ttVdd-Vs si:D*>/h£<Tfc& 

tr>. 20 

[0 0 14] b*»b&*<6. tt±©<k3ft-t)-yy-h«! 
j£TFT£HH>T. cn^X7 p KIlfflK7-f/'! 

[0 0 15] CiT, #H&©PDP£K$J-T 
X.T*3. B131J, m 1 0 K^-ry-^ K7-f A*©ttJ 
7j A* v 7 y £ T F TfM LT-f-O 1 IelS&#£tfe£tiJ b 
fefcfflt. *ftfc»ttSnT<^5y— y««Dn. PS 
f-^ig'Dn-h Dn+1, R^Sfl2 3, S. 
^«IJ#miS 2 4 t©MOIS^*«**bfc«fliEBT?* 

CDtt«tty-**«|ilJia££«. Cslil*Or 30 
-i'fID n <h^ttfc£i£^&:£T<D^S«ffi<fc<£>P B T'tf) 
£5£r^fi, SfcC c a 1 *Of-^tSD n ttnt:52 

o zt, mm^-^mm. **wa 
y- 9 mm d n cd«)e^ nn <=> £ ^ b t^«j 

[00163 anil mi 2\z7KVtz$LKmv>m : &M 

«raia (b) a>s (o t*fl:-r*^-f5 
>y»cra«bT, y-^^Dn<D^sjttj?3^ii«v s 

s£i)#L. I^Dn(;»^f-?tlDn-l. 

Dn + i (Dmmmts^m^v a d^e v s s tcaflrrs 

«fc5&atjK/ty->*2BJ6bfc*£. y-^m<lDnCD 
IllfffVDnii**Vsst'*5tf, ATjfttCAVD 
n©W3J41/ftgl:, NTFT3 6©^->ffitrt«-5: 
^LT^iiE»A«V s s (C©iR$tlT*3l5CO«)I(cM 
£>„ HIBfflPD P»C*3tt-5^«S<75[ati. CD. C 
s. CcftMl5pFT^5. CWi^W^ffij^JEEtt 50 
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AVDn(Dtf-^fttl53 0 VtM. 
[0 0 17] £LhSftfibfc*ffi*»iWBC*£. Ull 3 
ONT F T 3 6 fC&lAT H V-i >*H»l<Z>^JErt* V-X 

bfcJ:5«cti£*©U-yy-h«iaTFT<0«^»cf4. H 
U-f >~y-X®ffi^©m{4ii^iS5€-rs tT FT© 

[0 0 18] JKOBBtC^UTtt. S15tC*LfeLD 
D«tjgig»ffiMOS FETT-BV-Xinf^il3 

- H * M O S F E T ft SB IC T & d <fc } c J; 0 ft? ife L T 
Ufc. @16IJ, G^y-f 3"- K£Jgj£bJfcMOS F E 
TlC££<>A-^@i&CD^ffi[5JS&mT<&-5o PFET 
3 2 RtfN FET330HW >~ V — ZBCft*^ 

t-H3 4*tjfA^tiT*o. nu^r >~v— *nncie 
«BE#^Jra£n££y<:*-h*;^ffi-r&. y 

[0 0 19] £nK*fb, po 1 y-S iTFTBIi 
&WL±.\ZMl$.Zn. LM017Opoly-Sill 
tt— IRK 1 0 0 0t>yx hn-A^Tt^^fcie). 0 

1 5®ig»JEMOS FETBr®H(C^-r«};5^PS^lBl 

ZHttSjmT'&2>. tot, §iy-ft-Hli7f7 
;WiiS©feOi:U. TFT<fc^3ib/t*^<bbTS1£ 

-f7>7 hS«^*£<&££tA5F« t Mrti&.5„ ^^Cp 
o 1 y - S i 

7c'J-7«sfta^<. y^*-K£^fi£bTt>Sg*t*tt 

o . §Ett-e« ;nn£ y-r f <t 
y-r K^-r-g.itfc.to^ttffl^.hLTffl^-s 

[0 0 2 0] 01 9ttWA/^7 7fflfflPTFT3 5R 
CXNT FT 3 6 <t liS'JIC. P T F Tfl^f 37 S.rjN 
T F Tfiiai*^ 3 8 i^BEEli} 73 A* y 7 r ©-« 

$r*-r@SS0Ta&^). IDAlfVou tl^ttPDPA^ 

l^LTVo u t wmJE^fibfc^lC^. ctxe 
©Mif 3 7, 3 8^^bT^-CD^»^<&®:iRLJ;5 
if-SfcWT-^'S. b^L^t*^. m 1 9 <Dmi&-Cl3.& 
3 7. 3 80KH XSiJcDWJE^tt^-TSi^gtt 
liajrjA*777fflTFT3 5. 3 6 ©i.^tH^f 

ic^?.„ b^b. ctiX'itv-7.mmm<Dm^m^m 
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[0 0 2 1] ±CWfflK»-r-6«»JKtLT. f±J^/N*-y 
7 7 T F TCD1*7y- hSilSr K U-f >«ttfflK:llO;tT 

[0 0 2 2] @20ll Hi¥ 5 - 2 5 1 7 0 2 ii^tC 
Pi^$tlTt^-5S£5lECDMffliI-9-yy— hfijgT F T©Bfr® 
ETfe-So Jfefktt&l&l 3±K7,W'5«Bt*»6/j:-6y- 
X«I9K.Z*FU"f >lll OtfBf&Zn. i£t>\Z^<r> 10 
±gB(C«y-XfiiJn^»e!feS3 a, y-X<B'Jp2PFJi£ 
i!3b, Kl"f >fl!lnSPFI»e*»Jl4 a, RtfFUO 
fiiJpS^^^4 b^fig^nTt,^., poly-Si 

amiy-MMWii 2£^bTy-h*H2^/£;i 
y— h«s 7 Rtfiii 3 y- hti8 WMtfLznT^z. 

[0 0 2 3] *fc. 0 2 1 «4#Bfl¥5 - 9 0 5 8 7^ 

*i#S«14±lC7^-;H^S 20 

mum 12, y-h*«2#»*#fifcsnT^4. * 

>£, Sif - h*S&)f i 2Ctiy-x{|ijn>3'57 h5R 

*iy-hlMWl 2±«Ktt3S2y-hltM*Jil l£ 

^i/tf 2 y- h«s 7 3 y- h«f 8 

[0 0 2 4] 

KlfB^£nTU3i^®jyyy-h«®TFT=bb<teM 30 

osFETit ■^(D^mm^M.^ii^n^m 2 y-bm 
mi tmc^**)i>jjm&2&hL sg3y-hms8 

FT*lun«TFT© H K >~ V— X^(C*3tt-5iS* 
ffiX&Z. 0 5te1)-yy- h^jtTFTKiJlAT. #:/ 

y- hWIKElJJra-f -saw 7xmj££-£tc bfc«£- 
- vd s £<Dm&*>f<?%fi£.^T'$>2>. mmiz&^x. 

(a) H-ffli)tJ-^y-h«jecDh*U'f >~V-XF b 1j£W)E 40 

b v d s a ( c ) mm-v??- hffi&tTZ 

££K£0»EEteB Vd s c ©<fc?{::|p]±b. CltUifi- 

SKttttK^n*. H6«-9-yy- hii^TFTfc*j^s 

:t>««t#ttllT&3„ HEIGHT, (c) Piffiijyy 

y-Mgigir-r^ditrjifD, ^yn.m^m-^zff- 

-f A*£bTf!frM©l&f&fg^£5g#b=fc5<!:-t££. Hi*» 
A'y7 7fflTFT»^X^< b&t*nfcffrS& 50 
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t». t^t, K5"f A'l C^yyffi«©Jfllni. tM>Ttt 
[0 0 2 5] -t^Tf. *?gBJ«. ^S^^^IEKj^S, 

t o tow-xaMMbs p d p^£fg»-r-5£:©©y^ xy 

y^ >{c .fcfcJtff-ttfcSB&ik-rs C <h©T#-i>»M 
[0 0 2 6] 

7>^x* (tft) £*ru py^>^;uafMh7> 

i'X* (PTFT) ©V-*««tt««ffi<M«fiK:»l* 
Nyv>^J^Jih7>> J X^ (NT FT) OV 
-X««tt®«ffifl!JtijBt3^$n, iifffBPTFTRtf 

[0 0 2 7] ^LT. ±I2TFT«. *Bfti/ij3> 
(P-Si) MfBp-S i H©— SKKJgJfjcLfcy 

-XW^tlftlt. «Ep-S i B ©<&#£{;: fl^fifcbfc H 
UOM7M«M&. WEp-Sli±fc}Bl«MiS 

^bxtstt^nfesgi y-h«st£#-r&Sfii#ijgT 

FT{c«fc«rofl3lHlKt. *B|yU3> (p-Si) M 
t. WSSp-S i B©-«KJ£j£b;ty-XffiiJWtlJJI 
£. MEp-S i «©«MH;:»J«b>fcFl"f >flFF*« 

mt. mmp-s i «±icjgi*&aui£;frb-cigtt<~>*i 
fc^iy-h*@<t, fisB^iy-h«<iiH(ji3h*U'f 
>MTmmm t © pai b sg 2 &ntB ^Ltut^ 
*utsi2y-h«ei:, Mb2^ 1 y — husstH&iEy— 
x m^mmr t © Pb-j tcfi:s l h5I3^ 2 mmm v xm 
rtt>ntz%i3>f- ynMtL*m-fz>Wi2mitTFT\z£. 
^.Mi30sst, *si->'j3> (p-s i) it, mrta 
p-s i bo— ssfc»ricLfcv-x«^»i«jBt. mm. 

P-S i JiOA&SBfcJEMfcU&Kl'-f >M7ffi«M&. ml 

ibp-s i 1 mmww.2ymmt.i±'kL.x 
»w-snfc*4y-h*«£, Hfttem4y-hmstH(i 

T^ttetifcm 5 y- Miff&.-imBflra y— nm® £ 
wia y - xffl'jTFM^g i <Dm iz&m l Mtem 3 ^ 
^ b xggtt & tifc^ 6 y- h «s t zm-t z w, 3 » s t 

FTfri^WfBtilgSi:, ^^~>UrJ> (p-Si) ^ 
t, mlfBp-S i «©-^lc^figbfey-Xffl"j5F«ttiS 
i. HflKp-S iM©flfiiBfc»i«LfcKU-f >4B^tt* 
It. MfBp-S i*±ICJBl|ft*JH&^LT»W6tl 

ftjBiy-mt, iwejisiy-h««iittBKu-f 
ym^mmm t ©r«i icsb 2 b ristt e 

nfcS2y-htgi, wiB^iy-hmstHftiey- 

X ffi7«e«H t ©raic^g b m 3 jj&JIUI * ^ b T« tt ^ 

tifc» 6 y- h mm t & zts 4 mm t f t c «t m 
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[oo2 8] sc. iy-h (nxii^4y-hi 

b (I3x«i6y-his) #p-s imizftz^v 
>*jkos$l s 2£> iy-h (iixa^4y-h 

^-V >*;PcOfi£LS l<fc9$S< LT^4. 
[0 0 2 9] 10 

[0 0 3 0] illl *%BJ(D^*^^B5r^P)c-r 
^i^fiiJtJ-^y- h«lTFTfflWT*5. 01 \zm 

(p-Si)lli, p-S iBlcO— mzl&l&lsfzV 

—T.m^mmmz t. p-s i jicoffcsgK^j&bfcb'L' 

-f ^M^ttttJI 4t, ffirfB p - S ill ±H0^L^^ 

mimmmzfti<Tm-t£>nfr&i5-'-hnm (v g > 
2i> $iy-hti (vg> ?. b.Yv-i yw^-mmm 20 
4 £ coBsm&e v mm l& hjs 2 £^ l xts w- e 

ttfcKI2y- hm® (Vsgl) 7t, siy-Mi 
(Vg) 2 iV-XW$E«ii3 i:©r B 1l:eiLiil 
ife^^3*6i^S*^bT^^?.tlfe^6y-hme (V 

s g 2) s^^-r-sit j£coTFT£#A,T*5 9. 16 

(Vsg2) 8tC<fc9 p-S iJfffCftJj&S 

n§ft*Mfi^LS2*, $2y-hii (vsg 

1) Hz£K>miip-S im^lzM&ZtlZT-^Z-JWD 
fi£L S 1 «fcO : b@< iTtr^. 

[0031] @2ii muzm vtzmm-v^y- v-mm 30 
t f t £ffl(,>;t#f8Bji<Dsg 1 <D^mmm\zii z>mm*m 

f*^e<O|eIg§0T <&•£>. PTFT3 5ffl7-Xlg(il 
IVd dlZ&mZtl. NTFT3 6«)V-XiiliVs 
s \zm%t£tlT^Z>. — &T FT©H l^-f >fi1§|§] 
±te#ffig=a£*lTtti*jVo u t iftoT^f), -?-COft 

(i^A^SS^i. PTFT3 5Cy-HtRO: 
NT FT 3 6 coy- hfST. ^tl^tlVgp. Vgn 

coy— hmffi-S-TOnf-l.. $ "=> JC, PTF T 3 5 RtfN 

T F T 3 ewD-^y- MSCB, -eft-E-'tlV s g p 40 
1. Vsgp2, Vsgnl, Vs gn2©/H7Xl 

[0 0 3 2] iie^co^M^^^fi^PDP^coy 

^ta^sm®, ^«nco^ft®jE^^;uAt^bbfeK5 
i'. sus^-^m^p^i^^MCD. i*coy-^m® 

D n t^tl|-32MT-5^:TCO^mil<tcor B 1cOi^-&^» 
Cs, $Ltz\$\*V>'r-i?nmi>n£.*:t\\z&&-$-2>± 
TCO*tJ^«Hi:COP B 1co^^$ac c ^LT. 
iDnCOiE^ A VDnfctt^Srf -5 <h<BO£-r3. ^co 50 
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0 2COWE^igtC*3^T. i2-y-yy-htS8T 
ICi?/&£*l-STFT<0^*;PfiL S2A?LS2<LS 
5.005 (b) JC^TJ:5»' H U--T >~y- 
Xfy]iE£ftWlECO;*:££B Vd s b^BVd s> AV 
Dn £&-5<fc5&«SBT\ L S 2 LT Pa 

y-K^iiTFTs^-r-So rncio. 06 (b) 

*StigTFT<fc9 fcW^^ .ROiKSfc K U"f >~7- 
[0 0 3 3] foT. ***S»IBfc«fcftfcr, fl^tft 

ft«®K»(iE*«T*fie*©«ffl-y-yy- bmmr f t 
.t; 0 mm m -n i$?<Dmmni£wmm & § «- fc t u t 

CtxlciD. i&g&WJEE^St^L^O, ft* 
cOMffliJ-y-yy— h$i£T FT^fflUfcitJ: 0 fc/hSKb 
**pTffit^S. TFTtt^^fgiiK^^tl-S 
utA>5, &TFT*^r»1^^|c^gf$n5.C0T. ft 
*C0#^S«±»C^fi£$n-5MO S F E TCO * 5 C, 
S«(*3COSr*^^^Lfc5 7f7 y 

fg£-a-f, m«tt*^±-r-5., mosfeto 

J;3Jc*^#:*1StcoF B lco^^*^(,^ci6. ^co 

immmz <t t> poiy-si ffito&n&Mi&AS' u 

3>M*-tcr6j±TtlH #«M«±©mosfeti: 

[0 0 3 4] 0 3fct. *%BflC0^2^JE^fC«J:-5»Bi 
¥^ffcgg©l§ISS0T-&.3<, PTFT3 5tNTFT3 
6aCMOS-f >A*-*lsJS&£ffiJfijcLT^-5. Sfc. P 
T F T 3 5 CO 2 *C0-tf-:/y- hW&te&ilKftS^tlT 
iJO, Vsgpfi5/H7XfESEpmn. NT FT 
3 6C0 2*CO'tf-/y-h«S(C^^T i fel^fi|{CL-TA*'r 
TXmjIV s g n^BljD-T-So A-fTX^JEte. TFT 

izfttoztiz >~y-x«ffip B imjEco^. 0 2 CO 

poly-Siil CO* t?y- h«fl 2 Tlrjgfi£$tl-1> 
T F T CO^ V * JU««tC $ tl -5 HBE/6i C CO V * ;U 

^co©£E«rtic^^<fc5tcis^-r^. *^mmmo£. 

0 tzrt-t r x <o mrn-^rn & t z z. t k «t o . <t /«c 
/\*-i'Tx^flEcoaa^'>^<T^ftrco-c. ^gumag*^- 

[0035] i4d *ftwe>f%3^mMmiz&z>mm 

#«#:SecO@gS0T-*^). **JSJg^^*5^T«. P 
T F T 3 5 CO 2 *C0-tf7y- h«@«*jltC»^$tlT 

aw yxmntUTv s s £epijn-r-5. — n 
tft 3 6 <£>2%.<D-v-7>r- hnmiz-D^Thmmzi, 

TAW TXmJEEiiLTVdd^^JO-r-5. CICO^^. A 

-5i£3X h{k^nIffiT&-5. fib, TFTKBlSOSn-S 
K U-f >~y-X^ffiFa1«EEC0rt, 02©poly-S 

1 S 1 C0*T-y- hm^2TIC^fiK$n-2)TFTCO^V 
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LSI. S^fv^ML S 2<Ditm. RtfJBiy— h 

satin 12. m2y- hm.m.m 1 1 ©jt***wt»3t 

I19a, jaWflEP«y-h*Sl 9 bJCtO^fiK^n 

3±l:Hpoly-Siil«Stl, *r<Dffi®miZ 10 
BNTFTWiSpo 1 y-S i g 1 «)M«8SPfCttV- 
Xffl'J n m^m^m 3a, h* U-f >fiij n M^MMm 4 a 
JE5fi££n, l^tC P T F TCOffliJtCtty-XffliJ p WKWM 
13b, FU-f>fflpffl*tt«H4btf«»«3*lT^ 

•s>„ tit, *nso±a-»cjsiy— Meiikiii 2*^- 

bTKBBENfljy- htgl9a. »WffiP«y— 
Il9a. 19b hMM 7 R 

a^yy-h^ssa^^n-o^,, v-xi 20 

niW«|3a, KH->ffliJn^?FM#I^4 a. V— 
7,ffl(lp^TM#)® 3 b. RtfHl/'f>|(pSTtt«li4 
b<D±gPtCtiV-Xfiil3>^^ h 5Rtf Kl^-f >fiijn> 

9Stfh*H >mm 1 o^ei^tBsnTi/^. ^-t?. 

S2H D--f¥- h«ffi7Tt:Ugfifc£*V5TFT©3 i -v 
*;PgL S 1 .J;Dt>Jfi<&oTH*. UUt&BjJLfc^JH 
TN. Rt/PWi^fiiJ-y-^y-httigTFT^^Li^ 
ttfc«^. ^&7X^PRSH6PRiftD, 30 
f£««±KN. Rt*'Pc7)LDD#iji5KWJ£MOS FET 
£^l&t-£«^fCj*^TVX?PR&£'>&<T-5C:<h 
iot, LDD#$jgiii®l£MOS FE 

TJ;0 feigns hfcj&flinBt&S. 
[0 0 3 7] 07li, *^BJ«^5*i6l^ii{Cj:^»)^ 

«H4*J£ 13±l:Hp o 1 y - S i M 1 tfBfcZtx, •€• 
0±«fc* 1 y- hffifMi 1 2 ^LT, <S«JED^-y 40 
*0gSfflTFT(DNffliiy--h«S2 a. Rtf PflJ^- b 
m@2 b#fl2fi££*lT^&,, NTFTiftSpo 1 y — 
S i«l©WSHa.fctty-X«na!^tt*B3a. HU 
■f >Mn97Mtf4 a*^fi£$n. HiCPTFT© 
#]{CttV-X(Bi]p^5fCii56#ll3 b. Fl/-f>ffl'JpSPFii5& 
$5)14 bAW^nt^S. -E-LT. -€-»±geJC«^2 
y-Vmrnmi l£fl-LTy-XffiiJn>^i7h5Rtfh' 
K>ffliJn>^/7 h 6^§BD^n. 3*«=>»c±SM::y— X 

19 a. iSffiJJEPffl'jy- 1 9 b3ft»HI^»riE*tlT 50 
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LT, D-yy- \-W.M7 . -tf-yy-K«ffi8. RtfJiSK 

-M6Jf:S2 0 1cm2 3>^i7 h4 0Sf|Df5utl: 
iO. TIE«<!:Ota«««St5Ct«iT?*5. C 
C1T-. Sg2ifyy-h«®8TK®fiE£tl-5TFT©^ 

-v-jy— hmm 7 T\zMf$.2tizT ft <d 

KKBTFTtifei:. «*ffins?yirEiiS*««-r*fc 
JfeOTFTSfeRI— as«±K»rit-r*;i4:*«-c*, 

&-?X? PRtB8 PRT"S?fr„ *£oT. #«#:*«± 
izm^tl^MOS F ETtCj£^T§Ji£3X h£<g<ftl 

hffii£TFT«^-hi&^g£jP<-r-5;r<fc# 
y-higl9a. 1 9 b&mni£ai?y 

[oo3 8] i8it *9£w<Dm6mmBm\z&zmm 

**«-*lt©WfffiHTr**. ^14S«13±tttpo 
1 y-S iil^M^tl. NTFTtSSpo 1 y- 
S i m 1 <7)^gBIC«y-X{|iJn^^g3 a. K U 

fiij « y - x #j p m^mmm 3b. kk>«p 

4&JS4 bM#fig£nT<A3. -etl^OJiSPtc^l f— v 
^11 2^LT. ffittH: Dyy? HJKffl TFTCN 
«y- Mi2a, Pfflijy- Ml2b. RtfSWffiN 
h*S 19 a. itSBJEPflJ^- hSffi 19bA^ 

fifM^nt^s. -fiT. t<D±miz\tm2y-bm 

a>^^ h 6*ipgn$n. ^et±gKfcy-x«S9. 

ic«^3^r-hite^e2 o^it. tJ-yy-has 
7. -y-yy-hmffi8. R^±scsa^4 o&mm&&L 
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